Objective: Finding out whether patients would be motivated by reciprocity when considering donating oocytes to others.
Introduction
Many European countries are struggling to recruit a sufficient number of oocyte donors. In some countries, media campaigns are started in order to increase awareness. However, the shortage of gamete donors, and oocyte donors in particular, is not going down. On the contrary, due to the increase of recipients (mainly older women) the gap between demand and supply becomes larger. A frequently suggested solution is payment. However, within Europe, payment for body material is forbidden. Moreover, also ethical objections can be raised against commercial transactions of body material. We believe that within accepted ethical limits, new recruitment systems can be tried. One such system is built on the basic moral rule of reciprocity: people who voluntarily accept to benefit from a system should make a contribution to that system according to their capacities. Transferred to the context of gamete donation, this rule implies that persons who received gametes should, if possible, also donate gametes. This can be done by setting up a system in which the partner of the infertile person donates gametes. This system, also called mirror gamete donation, can be organized in different ways and has been applied in clinics in Bologna (Italy) and Eindhoven (The Netherlands) with great success [1, 2] . The Centre Hospitalier Universitaire of Rennes (France) applies a similar system. In this centre, the possibility to donate eggs is discussed systematically with couples who come back for a subsequent child with donor sperm. If they decide to donate, their waiting period is reduced with about 6 months, which is approximately half of the normal waiting time. No other incentives are offered.
At the time of the research project, the French law only allowed people who already had a child to become donors. The law has changed in January 2016 also allowing persons without A C C E P T E D M A N U S C R I P T children to donate. Moreover, oocyte donors can now also preserve a number of eggs for themselves if they do not have a child already [3] .
In France, the operating principle of gamete donation is solidarity. The initial concept was based on the idea that a couple that already has a child goes to the French national gamete biobank (CECOS: Centre d'études et de conservation des oeufs et du sperme humains) to help another couple. The method of recruitment is mostly relational as sterile couples sensitize their friends or family. By recruiting a donor, they allow faster treatment of couples registered on the waiting list before them [4] .
The reciprocity system met with fierce opposition from different groups, amongst which professionals who considered this a violation of the altruism principle that should underlie the donation [5]. Although we believe that the proposal is perfectly acceptable on ethical grounds, we know nothing about how patients think about this proposal. The present study wanted to find out to what extend reciprocity and fairness play a role in the decision making of patients who themselves benefitted from sperm donation in the past.
Material and methods
This is a prospective monocentric study in the CECOS of the Centre Hospitalier Universitaire (CHU) of Rennes (France) . The questionnaire was given during the consultation to couples who came back for a subsequent child with donor sperm. Couples in which the woman was known to be unsuitable as a donor (because of age or medical or genetic contra-indications) were excluded. From November 2014 to December 2015, 30 couples were invited to participate in the study. Questionnaires were received from 26 women and 27 male partners resulting in a response rate of 87%. The study was stopped before the change of the law because the altered conditions would make it difficult to interpret and compare the data.
For the opinion statements, responses were combined into three categories (totally agree/agree, neutral, disagree/totally disagree). Analysis was conducted using Fisher's Exact The study was approved by the local Ethics Committee of the CHU of Rennes (advice 14-67).
Results

Demographic characteristics
The respondents had a mean age of 33 years and were highly educated (close to 60% had a university degree). Most had a full or part-time time job and had one child. The majority knew people whose children were donor conceived but only a few people knew other women who had donated eggs (Table 1) .
Reciprocity
About half of the respondents (49%) felt that they should give something back ( Table 2 ).
About 40% believed that everyone should contribute to the system of gamete donation. No significant differences between men and women were found regarding the items related to reciprocity. Respondents who felt that they should give something back more often thought that everyone should contribute to the system compared to those who did not hold this feeling (14/25, 56.0% versus 7/27, 25.9; p=0.047). Furthermore, when compared to others, a considerably lower proportion of respondents who had this feeling of a duty to give something back thought that they would often think of the woman who would receive their eggs (2/26, 7.7% versus 10/27, 37.0%; p=0.019) or of the child who would result from their eggs (0/26, 0.0% versus 9/27, 33.3%; p=0.002). They also more often stated that their belief in the reciprocity system was a motivation to come to this centre (21/25, 84.0% versus 10/27, 37.0%; p<0.001).
If they would step into the reciprocity system, the overwhelming majority would do so to help others (94%), to give something back (60%), to obtain the sperm they needed (28%) and/or to get faster treatment (24%). (Table 3 ) An overwhelming majority (83%) disagreed with the statement that they would not donate if they would not get sperm in return and three out of four (75%) disagreed with the statement that they would not donate if they would not receive faster treatment. Only two men would rather wait longer than have their partner donate. No women shared this view. The majority (two thirds) of the respondents did not perceive their potential donation as an act that was mainly meant to benefit the male partner. There were no statistically significant differences in reasons to participate in the reciprocity system according to level of education or professional activity of the respondents.
Relationship with recipient and offspring Less than one in four would think often about the recipient of their (partners') eggs. About 17% would think often about the child born from their (partners') donation. A significant
difference exists between men and women in this regard: significantly more women would think about the recipient (42 vs. 37%) and about the offspring (30.9 vs. 3.7%). About one in four would like to know whether a child was born from their donation and one woman would like to know the child. Many more women than men were interested to know whether a child was born due to the donation (42.3 vs. 7.7%, P=0.009).
Anonymity
The majority of the patients (69%) saw anonymity as a necessary condition for them to donate. Two persons (4%) believed that the child born from their eggs should be able to know them. The respondents with a college or university degree more often considered anonymity as a necessary condition to donate compared to the group with a lower educational level Respondents who would not tell anyone that they or their partner donated eggs were significantly older (mean of 38.33 years) than the others (mean of 33.09 years; p=0.032).
Discussion
A C C E P T E D M A N U S C R I P T
Within the field of gamete donation, and by extension donation of body material, one focusses almost solely on altruism as the primary value. However, other moral considerations, such as fairness and reciprocity, may also constitute valuable principles to found the transaction [6] .
Our data show that about half of the patients held a personal moral conviction of reciprocity and 40% believed that there is a general obligation for patients to contribute to the system they benefitted from. The statements about the reciprocity system indicate that although people get a reduction in waiting time in return for their (possible) donation, the majority would not donate in order to receive this reduction. They seemed to consider their part mainly in relation to the sperm they already received or would receive. This may explain why the incentive was not decisive. However, one should be cautious since it is possible that another or stronger incentive would have a larger impact on the decision. One such adaptation could be to reserve a number of eggs for immediate fertilization and replacement so that the donor would benefit from a higher success rate (IVF compared to IUI) and a complete abolition of the waiting time. Moreover, although the majority did not donate with the reduction in mind, about one in four (28%) indicated that their reason to participate in the reciprocity scheme was to obtain the sperm they needed and 24% to obtain treatment sooner. The low importance attributed to the incentive can be explained by the fact that only five persons (10%) were concerned about getting sperm in time. With a mean age of 33 years, they may have thought that they still had some time left before their chances would really go down and also because they already had one child.
The patients showed a high degree of openness both about using donor sperm and donating donor eggs. There are a number of studies about telling the child about the donor conception but there are no systematic studies about telling others. The studies are also very difficult to compare since in many countries the recipient population mainly consists of single women and lesbian couples. Since these persons are excluded from donor insemination by law in France, we looked for studies with data on heterosexual couples exclusively or separately. In general, French couples seem to be open about the donor conception towards their child [7] . It is important to know that the counselors in the CECOS centres council directively for parents to be open. A recent study on disclosure to the offspring in French couples who used donor sperm also contained information on telling others [8] . 85% of those who responded had told other people (mainly family and friends) about the use of donor sperm. That leaves 15% who had not told others but this percentage is likely higher since there was a response rate of 65%
and people who intend to keep the treatment to themselves are more likely to refuse participation in a study, as the authors themselves remarked. Donor anonymity is imposed by law since 1994 in France. In a 2006 study among a large sample of parents with a child from donor sperm (a sample very similar to ours), more than 90% was in agreement with donor anonymity and less than 10% wanted to change the law on this point [7] . Also in another study on French parents, 96% of the respondents agreed with the 'anonymous and free' rule of the current system [9] . The findings of our study confirm the wish of parents to maintain donor anonymity.
It is interesting to note that the only three questions on which the answers were significantly different between men and women concerned the results of the donation. Women would think more often about the potential recipient and the child and they more often wanted to know whether children were born from their donation. These findings are consistent with data from oocyte donors elsewhere [10] . However, it is very difficult to compare data from different studies since both the type of donor (known, commercial, identifiable etc.) and the legal setting vary. For instance, the majority of volunteer donors (86%) in a study with identifiable donors wanted to know if their donation had succeeded and 49% would think about the child resulting from their donation [11] . The fact that these donors were identifiable, contrary to our Limitations of the study. This is a small sample of patients in a specific setting. It is not possible to extrapolate these findings to other oocyte donors since the elements of the context (previous child from sperm donation, waiting time …) are crucial. Moreover, we should be aware of the possibility of social desirability in answering the questions. Regrettably the guarantee of anonymity did prevent us from finding out which patients eventually also decided to donate. However, we do know that in the total group of egg donors in this centre about 45% are recruited within the reciprocity system [12] . As such, it is an important source of extra donors.
The data indicate that 'giving something back' is a moral norm for about half of the patients who benefitted from donor sperm in the past. This norm may be an important element in the decision to donate. The data also indicate that a reduction in waiting time is not considered as important by the majority of the patients. Two possibilities exist: either the incentive was too weak (not attractive enough) or patients wanted to give something in return for what they had received. In the latter case, they do not give in order to receive an advantage and increasing the advantage would not make much difference. a Data missing for three cases for age, four cases for number of children, two for education, one for familiarity with other people whose children were conceived with donor gametes, 2 for familiarity with other women who donated. b Respondents could select more than one option. c Reasons stated were 'it was recommended by a physician' (7); 'I needed a donation' (2); 'have conceived a child' (1); 'I have donated' (1); 'second time we ask for donation' (1), 'positive experience with same donor' (1).
A C C E P T E D M
A N U S C R I P T a Percentage of respondents agreeing or totally agreeing. b Data missing for one case except for the following two statements: 'I believe that donating eggs will have negative effects on my/her health' (data missing in two cases); 'I am very concerned that we will not get sperm in time' (data missing in 3 cases) *p ≤ 0.05; **p ≤ 0.01; ***p ≤0.001.
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